The synthetic, spectroscopic and biological studies of some heterocyclic complexes derived from 3,8-dimethyl-4,6-diazadecane-3,7-diene-2,9-dione and 3,9-dimethyl-4,8-diazaundecane-3,8-diene-2,10-dione and platinum(II) chloride with various type of diamines (1,2-phenylenediamine, naphthalene-1,8-diamine,2,6-diaminopyridine or 2,2'-diaminodiethyl amine) have been carried out. These complexes have been characterized on the basis of elemental analysis, molecular weight determinations and spectral studies including IR, 'H NMR, mass and electronic spectra. The resulting coloured products are electrolytic in nature. On the basis of above studies and X-n:y diffraction studies square planar geometry has been proposed for the resulting complexes. The possibility of potential uses of these complexes as fungicides and bactericides have also been explored.
Introduction
The heterocyclic compounds having metal-nitrogen bonding occupy an important position amongst the recent developments related to bioinorganic systems. Metal ion recognition is of fundamental importance to broad areas of both chemistry and biochemistry. The importance of metal ion in biological systems as heterocyclic compounds is well established because of their catalytic behaviour in a number of redox reactions of biological significance. Heterocyclic ligands are relatively rigid in nature and impose a specific coordination geometry on the metal ions. Thus much of the current interest in heterocyclic coordination chemistry arises from the hope that the unusual geometrical relationship imposed into metal ions by the nitrogen donor set may be transformed on to unusual bonding situation.
The recognition of a metal ion by a heterocyclic ligand and modification of the properties of the resulting complexes is controlled to a large extent by a match between the size of the ligand hole and that of the metal ions 2 . Apart from more obvious parameters such as donor atom, radius and type of hybridisation, a range of other structural factors, including chelate ring size, extent of ligand rigidity and the presence or absence of ring substituents can all influence the geometry of the binding cavity 3 . In view of the versatile chelating ability, wide spread applications 4 ' 5 and lack of data involving heterocyclic derivatives of platinum, it has been considered worth while to examine these reactions. The focus of our present communication is on the exploration of the studies on synthetic, structural and biological aspects of such platinum complexes.
Experimental
All the glass apparatus with standard quick fit joints was used throughout. Adequate precautions were taken to exclude moisture from the system. The chemicals and solvents used were dried and purified by standard methods. 
Analytical Methods and Physical Measurements
Conductivity measurements in dry DMF were performed with a Systronics Conductivity Bridge type 305 and molecular weights were determined by the Rast camphor method. IR spectra were recorded on Perkin-Elmer 577 Grating Spectrophotometer. 'H NMR spectra were recorded on a Jeol FX-90Q Spectrometer in methanol and DMSO-d<, using TMS as the internal standard. Electronic spectra were recorded on a Hitachi U-2000 Spectrophotometer.
n C NMR spectra were recorded in methanol, using TMS as the standard. Mass spectral study was performed at CDRI, Lucknow. Nitrogen and chlorine were estimated by Kjeldahl's and Volhard's method 6 , respectively. The analytical and physical data of the isolated ligands and their complexes are summarised in Table 1 .
Results and Discussion
The reactions involved in the preparation of these derivatives may be depicted as shown below : 
Heterocyclic Communications
environment around platinum has been proposed which get strengthened from the spectral studies discussed below.
IR Spectral Studies
A comparative study of the IR spectra of the ligands and their complexes show that the bands due to -NH 2 and >C=0 at 3150 cm" 1 and 1685 cm" 1 disappear in all the complexes due to the elimination of two water molecules, resulting in the formation of >C=N bond. The band due to v(>C=N) at 1620-1630 cm' 1 registers a substantial decrease in the metal complexes as a result of chelation 7 . The bands characteristics of the methyl moiety appeared in all the complexes at 3035 cm" 1 (v asy CH 3 ) and 2825 cm" 1 (v sy CH 3 ). All the complexes and ligands show two distinct sharp bands occurring at ca 2810 and 1425 cm" 1 assigned to C-H stretching and bending vibrations 8 , respectively.
'Η NMR Spectral Studies
A broad signal exhibited by the diamines due to NH 2 protons at δ 4.25-5.12 ppm disappears in the unsymmetrical complexes suggesting the coordination of nitrogen to the metal atoms. A singlet appeared at δ 3.09-3.60 ppm in the complexes as well as ligands assigned to methylene protons adjacent to nitrogen. The shift of the signals towards lower field suggesting the coordination of the ligand. A sharp singlet also observed at δ 2.21-2.32 ppm due to the middle methylene protons. The complexes show multiplets in the region δ 7.18-8.64 ppm attributable to aromatic protons'. The ] H NMR spectra of the ligands and their complexes have been recorded in Table 2 . 
Electronic Spectral Studies
The electronic spectra of the ligands, consist of a band around 380 nm due to η-π* transitions of the >C=N chromophore which shifted to ca 10 nm in the complexes. This shifting suggests the formation of azomethine grouping on complexation and subsequent isomerization of the carbonyl group into azomethine. The band around 278nm and 305nm in the complexes are assigned to π-π* transitions within the benzenoid ring 10 .
"•C NMR Spectral Studies
The conclusions drawn from the IR and 'H NMR spectra are parallel with the carbon-13 spectral data regarding the authenticity of the proposed structures. The shift of the carbons attached to the nitrogen further support to proposed coordination in the complexes (Table 3) .
X-Ray Diffraction
The X-ray diffraction studies of a representative complex, [Pt(C ]4 H 2 5N 5 )]Cl 2 have been carried out to determine its molecular symmetry. The observed interplanar spacing values, d (A°) and the miller indices h, k and 1 are given in Table 4 . The data suggest a "Orthorhombic" lattice to this derivative having unit cell dimensions a = 20.240, b = 34.450, c = 6.560 and α = β = γ = 90°. Thus on the basis of above evidences, the following structures can be assigned to these metal complexes.
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Biological Studies
Antibacterial and antifungal activities data of the ligands and their respective complexes against pathogenic bacteria and fungi are given in Tables 5 and 6 . A culture of the test organisms was grown on PDA media (starch, glucose, agar-agar and water) for fungi and agar media (Peptone, beef extract, agar-agar, NaCl and water) for bacteria for several days at the optimum temperature for growth. All the glasswares
